Lanolin consist of complex mixtures of long chains of fatty acids and esters in which pesticides remain strongly retained due to their lipophilic character [5] . Characteristics of these lipids include polar groups (H bonds), high content in hydrocarbon, high molecular weight (between 600-1500) and low volatility, which can be used for the separation of pesticides.
When pesticides from a sample containing a high proportion of fat are analysed, a three steps procedure is needed [6] : an extraction stage which allows the separation of analytes from the fat matrix, a clean up stage which eliminates the interfering components, and finally a separation, identification, and quantification of the pesticides, which can be made by gas-liquid chromatography with electron capture detector (GLC-ECD) [7] .
The two first steps are considered to be the most critical, since the achievement of the appropiate fractions needed in further analysis, depends on them [8] .
In the clean-up step, the most universally system applied is gel permeation chromatography (GPC) [9] [10] [11] . Polymers used in the GPC columns don't involve losses of pesticides by adsorption. Lipids, due to their higher molecular weight, elute first from these columns followed by pesticides.
In this paper, a clean-up procedure and a detection method are presented using a pesticide-spiked lanolin.
Experimental part

Material and procedure
Gas chromatograph
A gas chromatograph, model Hewlett Packard HP6890, fitted with an automatic injector (Series Injector) was used. The column was a 30 m (320 µm i.d., film thickness 0.25 µm) HP-5, constituted by a phase consisting of 5 %-Diphenyl-95 %-dimethylsiloxane. Helium was used as the carrier gas. Detection was made by ECD, model HP6890. Data were collected and statistically treated by Chemstation HP Software.
Gas chromatography determination
Initial oven temperature (100°C) was increased up to 200°C at 35°C/min, then up to 210°C at 3°C/min where was holded for 1 minute and finally up to 295°C at 4°C/min. Injector and detector were setted at 250°C and 240°C respectively. Inlet was programmed in pulsed splitless mode with a purge flow of 25 mL/min.
Pesticides were individually injected in the method described above, to identify the retention time of each one. 
Gel permeation chromatography
Gel permeation chromatography determination
Before initiating the clean-up study, the homogeneity of the paking of the gel permeation chromatography columns was checked by injecting a phtalate sample. The retention time and the area of the peak were compared to the standard injected when the columns were just packed.
Two mL of sample were injected for the successive analyses. The solvent used for the elution of the analytes was dichloromethane at 4 mL/min flow. Detection was set at 254 nm.
Reagents
Nine pesticides were selected, five of them belonging to the synthetic pyrethroids (cyhalothrin, cypermethrin, deltamethrin, fenvalerate and tetramethrin) and four organophosphorous (carbophenothion, chlorpyriphos-methyl, diazinon and propetamphos). All of them were over 99 % pure. Lanolin was pesticide free degree from Westbrook Lanolin, Verviers, Belgium. All solvents used were Pestiscan grade from Lab-Scan Analytical Science. Injections were always made in duplicate (otherwise it's indicated).
Results and discussion
Gel permeation chromatography
Analysis of lanolin elution
Lanolin solutions at 2 % in dichloromethane was prepared. After injection, a first peak appeared at 11.5 min, a main signal was observed at 16.5 min and two smaller peaks at 21.3 and 22.8 min.
2 mL of a lanolin solution at 25 % was injected and the fractions eluted were collected every two minutes from minute 10 until minute 26, in calibrated vials. Solvent was evaporated to dryness under nitrogen atmosphere and the recovery of the grease was calculated. As can be seen (Fig. 1) , the grease reaches its maximum in the time interval 16-18 minutes while at 22 min a small percentage still remains to elute.
Analysis of elution of the mixture of pesticides
A 5 mg/L standard mixture of pesticides was injected in the gel permeation chromatography under the same conditions lanolin was injected. One peak of weak intensity, was observed between minutes 20-25. Eluted fractions were collected from the column every two minutes between minutes 16 and 38, evaporated to dryness, reconstituted in 5 mL of cyclohexane and injected in the chromatograph.
From the results, recovery of each fraction versus the elution time was presented (Fig. 2) . Two elution groups can be differentiated: between minutes 19 and 22 synthetic pyrethroid pesticides were eluted, while the organophosphorous were eluted between 22 and 28 minutes.
Recovery percentages higher than 85 % for each pesticide were obtained (Tab. I).
Analysis of the elution of a lanolin-pesticide sample 2 mL of a solution 2 % in lanolin, spiked with 5 mg/L of each of the nine pesticides, was injected in the gel permeation chromatography column. Eluted fractions were taken every five minutes since minute 18, evaporated to dryness under nitrogen, and reconstituted in 10 mL of cyclohexane. Finally, they were injected in the gas chromatograph, and recoveries were calculated.
Chromatograms of these injections don't show a flat base line due to the interference of remaining lanolin, nevertheless peaks could be integrated (Fig. 3 ). Recovery were higher than 85 %, excepted for diazinon.
Assessment of the method
Some testing is necessary in order to assess if the parameters of the gas chromatography process are adaptable to further applications. The parameters studied in this work were capacity factor, selectivity, repeatability and linearity.
To carry out this analysis, a 0.5 mg/L standard sample, was injected 10 times and chromatograms were analysed in terms of the parameter studied. Tables II, III and IV show the values for capacity factor, selectivity and repeteability respectively, obtained for each pesticide.
To find the linearity in the method used, seven standard samples were injected between 0.01 and 5 mg/L. The average of the pesticide areas were calculated and the calibration curve obtained for each component. Table V shows the regression data for each pesticide. The response follows linearity until 2 mg/L in each case, but diazinon (1 mg/L).
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Original articles Figure 4 shows the chromatogram obtained when a mixture of the nine pesticides was analysed by the method described above. Pesticides were eluted in 28 minutes.
Conclusions
Of the analysis of the results of the different parameters studied, the method for the detection of the nine pesticides is valid and surpasses the 95 % reliability test. Excellent recovery for all the pesticides analysed from spiked lanolin was achived. 
